INTRODUCTION
============

Epidural steroid injections (ESIs) are commonly used in the treatment of radicular pain. ESIs are generally considered safe, but accidental dural punctures have been reported on rare occasions[@B1]. In turn, dural punctures occasionally have been reported to cause postdural puncture headaches (PDPHs), owing to leakage of cerebrospinal fluid (CSF)[@B3]. Although one case of a scanty intracranial acute subdural hematoma after lumbar ESI has been reported previously[@B9], an intracranial chronic subdural hematoma (CSDH) following ESI has never been reported in the literature. To the best of our knowledge, we here report the first case of an intracranial CSDH following cervical ESI, and discuss the clinical importance of a persistent headache after ESI.

CASE REPORT
===========

On 27th January 2014, a healthy 39-year-old woman presented to our pain clinic with chronic left arm pain. She had no history of trauma, and neurological examinations revealed pain without motor weakness along the C6 sensory dermatome of the left arm. Cervical magnetic resonance imaging (MRI) demonstrated a left C5-6 herniated nucleus pulposus ([Fig. 1A, B](#F1){ref-type="fig"}). She subsequently underwent a fluoroscopically-guided C6 epidural steroid injection ([Fig. 1C](#F1){ref-type="fig"}). Since then the symptom improved.

Following the procedure, she gradually developed a mild headache that was aggravated while in the upright position. Five days after ESI, she revisited the pain clinic, and a brain computed tomography (CT) scan showed unremarkable findings. However, her headache worsened within 10 minutes after sitting, and was accompanied by nausea, vomiting and neck stiffness. In addition, her headache was extremely aggravated during a Valsava maneuver. PDPH was suspected, and she underwent conservative treatment with bed rest and analgesics. During hospitalization, her headache was successfully relieved, and she was discharged.

A month later, she visited the emergency department and presented with a persistent and severe headache. The headache did not improve with analgesics, and it had changed in character from being positional to non-positional. Her neurological examinations were normal. Brain MRI revealed a massive chronic subdural hematoma along the left convexity with mixed signals on T1- and T2-weighted images ([Fig. 2](#F2){ref-type="fig"}). There were no vascular abnormalities or enhancing lesions.

Emergency burr-hole drainage was performed, and her headache improved immediately after the surgery. She has not complained of headaches since, and was discharged 5 days after surgery. At the latest follow-up, brain CT revealed unremarkable findings ([Fig. 3](#F3){ref-type="fig"}).

DISCUSSION
==========

Epidural steroid injections are frequently used to treat spinal radiculopathy resulting from herniated nucleus pulposus and spinal stenosis[@B1]. Major complications of ESI include intracranial subdural air, spinal subdural hematoma, and cauda equina syndrome[@B1][@B6][@B8][@B10]; however, post-ESI complications are relatively rare, occuring at a rate of approximately 9.6%, as reported by Botwin et al.[@B2]. PDPH is a well-known complication of ESI, with a reported incidence of 1.4-6%. Although the pathophysiological mechanisms underlying PDPH are currently unclear, a possible role for CSF leakage has been suggested, with Gass et al.[@B4] reporting that CSF leakage results in a downward displacement of intracranial structures, which causes cerebral hypotension and stretches intracranial pain-sensitive structures.

The characteristics of PDPH change according to position, with the pain worsening when the patient is in the upright position, while improving when recumbent. However, Nolte et al.[@B8] reported that the changing nature of a headache (including non-positional headaches) and unresponsiveness to conventional therapy are warning signs that necessitate a search for cerebral lesions by brain CT or MRI. In the case presented herein, the patient\'s headache was initially positional, but changed in character and became unresponsive to analgesic medication over time.

Chronic subdural hematomas after puncture of the spinal dura have been previously reported following spinal anesthesia. Moradi et al.[@B7] reported that intracranial hypotension from CSF leakage after dural puncture can lead to a caudal shift of the brain, with subsequent traction on the arachnoid membrane and dural veins. This damages the blood vessels, which could result in blood leakage and the formation of a subdural hematoma. However, with ESI, one such case has been reported previously, which involved a scanty intracranial acute subdural hematoma after lumbar ESI. The reason for this involves the difference between spinal anesthesia and ESI. Spinal anesthesia is a form of regional anesthesia involving injection of a local anesthetic into the subarachnoid space, whereas ESI is a steroid injection into the spinal epidural space. Therefore, CSF leakage and PDPH after spinal anesthesia are more frequent than after ESI. To our knowledge, the present case is the first report of an intracranial CSDH, which is a potentially fatal complication, following cervical ESI.

Treatment for PDPH consists of bed rest, hydration, and analgesics. If a severe headache persists, an epidural blood patch may be indicated to prevent further CSF leakage[@B5]. However, an intractable headache changing in character from positional to non-positional requires immediate consultation with a neurosurgeon, and the patient should be monitored for evidence of progressive neurological deficits. Upon diagnosis of subdural hematoma by cranial imaging, the most appropriate conservative or surgical treatment must be considered.

CONCLUSION
==========

Intracranial CSDH following cervical ESI has not been previously reported in the literature. Although CSDH is an extremely rare complication of ESI, in the event of intractable and changing PDPH after ESI, brain CT or MRI should be considered for the diagnosis of CSDH.
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![Cervical MRI, fluoroscpic imaging and brain CT findings (performed in the pain clinic). A : Sagittal T2-weighted MRI of the cervical spine showed left foraminal space narrowing of C5-6 (arrowhead). B : Axial T2-weighted MRI of the cervical spine revealed C5-6 disc herniation with exiting C6 nerve root compression (arrowhead). C : C6 epidural steroid injection using fluoroscope was performed.](jkns-58-144-g001){#F1}

![MRI findings (performed in emergency department). A : Brain MRI demonstrated a massive chronic subdural hematoma along the left convexity with mixed signals. B : There were no vascular abnormalities or enhancing lesion.](jkns-58-144-g002){#F2}

![CT findings (immediately after surgery and at the latest follow-up). A : Brain CT immediately after surgery revealed complete removal of hematoma and improvement of the midline shifting. B : Brain CT at the latest follow-up demonstrated unremarkable findings.](jkns-58-144-g003){#F3}
